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∂x1(t, r)
∂t
− λ3 ∂
2x1(t, r)
∂r2
= ϕ1(λ1, λ2, x1, x2),
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∂x2(t,r)
∂t − λ6 ∂
2x2(t,r)
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!< D" xi(t, r, λ1, λ2, ..., λ6) =
=
N1,...,N7∑
k1=−N1,...,k7=−N7
xi(t, k1πα1 , ...,
k6π
α6
, k7πα7 )
7∏
s=1
(
sin[αs(λs−(ksπ/αs))]
αs(λs−(ksπ/αs))
)qs
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!D <" x1(t, r, λ) =
N7∑
k7=−N7
ak7(t, λ)ψk7 (r), x2(t, r, λ) =
N7∑
k7=−N7
bk7(t, λ)ψk7 (r)#
 ψk7(r)# k7 = −N7, N7 8  7$ 6 !< D"#λ = (λ1, ..., λ6)C
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ϕ1(λ1, λ2, x1, x2) = λ1x1(t, r) + λ2x1(t, r)x2(t, r),
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ϕ2(λ4, λ5, x1, x2) = λ4x2(t, r) + λ5x1(t, r)x2(t, r).
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a˙l(t, λ) = λ1al(t, λ) + λ2al(t, λ)bl(t, λ) + λ3
n∑
i=1
ai(t, λ)
d2ψi(rl)
dr2
,
!D D" b˙l(t, λ) = λ4bl(t, λ) + λ5al(t, λ)bl(t, λ) + λ6
n∑
i=1
bi(t, λ)
d2ψi(rl)
dr2 # l = 1, n#
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 +92   2 
!D B" z˙i(t) = gi(t, z1, z2, ..., z2n, λ1, λ2, ..., λ6)# i = 1, 2n
 /&(2 &.2 zi(0)#  z1, z2, ..., z2n−  760 
!al(t, λ)# bl(t, λ))# l = 1, n# ?m# zi(t, λ) = al(t, λ)# i = 1, nl zi(t, λ) = bl(t, λ)#
i = n + 1, 2n# gi(t, z1, z2, ..., z2n, λ1, λ2, ..., λ6)−& + / 
2 !D D" 

&. 1 ? 6/ &/0 &/ λ1, λ2, ..., λ6 2 !D B"
. 2 & 2  /&(2 &.2
!D @"#  ( K &/ 6/ 9 &. & 2 !D B"  8
  2 + < 9 2 !D B" + 12 i ++22
62 ??- . &(  6+92  
zi(t, λ1, λ2, ..., λ6) =
=
N1,...,N6∑
k1=−N1,...,k6=−N6
zi(t,
k1π
α1
, ...,
k6π
α6
)
6∏
s=1
(
sin[αs(λs − (ksπ/αs))]
αs(λs − (ksπ/αs))
)qs
,
 zi(t, k1π/α1, ..., k6π/α6)# i = 1, 2n# 6 9.# +&/  6&(
. 2 !D B" + 0 &6$.0 &/0 &/
λ1, λ2, ..., λ6#  ( + λ1k1 = k1π/α1, ..., λ6k6 = k6π/α6  /0 6&
+&. λ1, ..., λ6 
2 7$H Φ(t, λ1, λ2, ..., λ6)  1 ++22  62 ??8
- . &(
!D E" Φ(t, λ1, λ2, ..., λ6) =
=
N1,...,N6∑
k1=−N1,...,k6=−N6
Φ(t, k1πα1 , ...,
k6π
α6
)
6∏
s=1
(
sin[αs(λs−(ksπ/αs))]
αs(λs−(ksπ/αs))
)qs
 
  2 9. 2 !D B" ? +&(6(. 8
1 &. 22/ 1. M [(t)] = M [Φ(t, λ1, λ2, ..., λ6)] 
7$l  1 2 
!D F" M [(t)] =
=
N1,...,N6∑
k1=−N1,...,k6=−N6
Φ(t, k1πα1 , ...,
k6π
α6
)
6∏
s=1
∞∫
−∞
{ sin[αs(λs−(ksπ/αs))]αs(λs−(ksπ/αs)) }qsfs(λs)dλs
 "	   		


 =<

!D ="
∞∫
−∞
{
sin[αs(λs−(ksπ/αs))]
αs(λs−(ksπ/αs))
}qs
fs(λs)dλs = ρksqS
/& 77&. &. ??- . &(l   628
   1. &. fs(λs)# s = 1, 6# 2 ?( /& &/
&?  +2-(H 2 +22. 9:;< 
? & !D =" -H#   7$ fs(λs) ≥ 0 ?8
&H 2  +21 (−∞,+∞)# 7$
sin[αs(λs − (ksπ/αs))]
αs(λs − (ksπ/αs))
/ # &&(# +6. 7$ + 62 & ?8
&H 2  +21 (−∞,+∞) j<@k 
M [(t)], /&.2 +!D F"# 1 -# & fs(λs)# s = 1, 6# 2
22/ 1l  M [(t)]#  & 6  +&1 2
+ <# 0.  22/2 1H ++22 7$# & 
-l  +2 &/ /& M [(t)] +2.  2& &
6/. ? & 
 +( 2 9   !D F" &. 2 !D B"# &# /  1 
&. 2 !D D"# +. / +A ?02  !D F" +.(
Φ(t, λ1, λ2, ..., λ6) = zi(t, λ1, λ2, ..., λ6)# i =<# D#   #Dn#  &. / 90 $8
&(0 22 K +&1( Φ(t, λ1, λ2, ..., λ6) = (zi(t, λ1, λ2, ..., λ6)−M [zi(t)])γ #
 γ ≥ 2−+. 22#  &. / 620 22 !ν + μ) +.
Φ(t, λ1, λ2, ..., λ6) = (zj(t, λ1, λ2, ..., λ6)−M [zj(t)])ν(zk(t, λ1, λ2, ..., λ6)−
−M [zk(t)])μ, j, k = 1, 2n.
 # /# +& & /&.( + 1H
Kνμjk =
N1,...,N6∑
k=−N1,...,−N6
(zj(t, λ1k1 , λ2k2 , ..., λ6k6)−M [zj(t)])ν(zk(t, λ1k1 , λ2k2 , ..., λ6k6)−
−M [zk(t)])μ
6∏
s=1
ρksqs .
&( 6 +&. . 9. 2 !D B"# &#
&# /  1# &. 2 !D D" 6+.   jBk
!D C" P (zi(t) ≤ zi) =
N1,...,N6∑
k1=−N1,...k6=−N6
1
2 [1− zi(t,k1π/α1,...,k6π/α6)−zi|zi(t,k1π/α1,...,k6π/α6)−zi| ]
6∏
s=1
ρksqs # i =
1, 2n 
# & / 9. &. .0 0
&/0 7$ K 9 2 !D D" al(t, λ)# bl(t, λ)# l =<#D#   #n  2 
/2 9 !D <" 21 /&( . 0 98
 0 2 !< <"# +2# / 1. &. 22/0
1 2H 
=D 	 

 	 

 	 
!

M [x1(t, r, λ)] =
n∑
l=1
M [al(t)]ψl(r), M [x2(t, r, λ)] =
n∑
l=1
M [bl(t)]ψl(r),
 &. + 8
D[x1(t, r, λ)] =
n∑
i,j=1
ψj(r)ψi(r)K
1,1
ij (t),
D[x2(t, r, λ)] =
2n∑
i,j=n+1
ψj−n(r)ψi−n(r)K
1,1
ij (t).
22# / 6 +&. . &/0  !D <"#
21  + 72& 2+6$ 6 +&.# 6. !D C" 
L& "=" " ;%7%)
2 22/ 1  +H &/ +$  0
0/ 2/ 2# +2 2 6 jBk
!@ <" x˙(t) =
√
1− λ2x2
 /&(2 &2 x!Z"># t>l λ8 &/. &/# +&. +
22 6  6 j8> E# > Ek 
 / 9 . !@ <" + &H?2 λ 2  x(t) = (sinλt)/λ  
( 7$.  72 +2  / / λ = t# / +8
 & 6 +?6. :(
f˜(ω) =
1
2π
∞∫
−∞
sinλt
λ
e−jωλdλ =
{
< o D # & |ω| ≤ t,
0, & |ω| > t.
 / 6/. 22/ 1. &. +$  0 2
!@ <"
m(t)t=2 =
0.5∫
−0.5
(sinλt)/λdλ = 2 · Si(0.5t)t=2 = 1.8922,
 Si(0.5t) 8 &( #
+ D(t)t=2 =
0.5∫
−0.5
[(sinλt)/λ]2dλ−m2(t)t=2 = 0.008937  8
/ &. σ(t)t=2 =
√
D(2) = 0.09453 
 +( +&/2 2 9  72 22/ 1. m(t) 
+ D(t) 76  x(t)  22 2 tD  +&(62
??- . &( 
&. I 6(22  &9(  /8
 6& λ = 0  +( q = 1 &. /&. m!D"#  q = 2 &. /&.
D!D"  0 00 0 22
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 =@
x(t) = t · (sinλt)/tλ = (sinλt)/λ, m(t)t=2,q=1 =
0.5∫
−0.5
[(sinλ2)/λ]dλ = m(2),
 1 &. /&. + 6+.  
!@ D" t2[sinλt)/tλ]2 = [(sin 2λ)/λ]2 
# / +. + !@ D" /. /l &/ .
  /2 &H & 1 / 22/ 18
.# +  / &. +6( +&.8
$2 22#   jBk#  +?&1  /2 6&(2 ? 2(
2 &( + 0 /0 6&0 H &  6 +2-
+&1  ( 2 
&&H2 +2- 2  + /& /& 778
&. &. &H-0 &/A
< ( q<#  +&( +&. . &/ &/ λ 8
2.  6 a ≤ λ ≤ b#  ( f(λ) = < o !b 8 a"# a ≤ λ ≤ b; f(λ) =
0, a > λ, λ > b / 6& + / 20 /& 77&.
6H.   λk = kπ/α# k = −N,N # + + 22 8
0 7$ ??- . &( !D E" 
H- / 1 2 
ρk,1 =
b∫
a
1
b− a
sin[α(λ − kπ/α)]
α(λ − kπ/α) dλ =
1
b− a [Si(
b + kπ
α
)− Si(a + kπ
α
)];
 +  /2 6/H /& 77&.#    +&.8
$2 2 jBk ?. +&( /&( / 6& 
 &(0 +&2 '1 & +&(6(. & 
jBk ?&$  ?&$ + &( &. + +&.$
+&2  9 <F 22# / &/ /  jBk 2 2
 + /& /0 6&#  &/ &/ λs# s = 1, 6#
+/ 2&(2  +6&(2 62#  ?&$ /&. 8
/0 6&#  &/ &/ +& + 2 62# 
2. 
D &/. &/ λ +/ I+$&(2 6  +22
a  /&(2 222 n− +. mn = n!/an   !D =" +?6.
 
!@ @" ρk,q =
∞∑
n=0
mn
n!
dn
dλn
(
sin[α(λ−kπ/α)]
α(λ−kπ/α
)q
|λ=0
.
g(  &/  +&.$ 2 jBk  ?. /&.( 8
/ 6&l +6 /&.H. &/  +2-(H 2
+22. 9:;<# 0 6/. ?H  <o2nq  &/2 +.
n  + q ??- . &(l +I2 + /& /&
77&. 21 /(. ?&(92 /&2 /&  1 !@ @" 
@ &/. &/ λ +/ 2&(2 6  22/2
12 m# + D  /&(2 222 n− +. mn = n(n−1)2
=B 	 

 	 

 	 
!

D∫
0
mn−2dD + mn# n = 2, 3,   # m0 = 1, m1 = m 
  /& 77&. /H. 1 + 72& !@ @" 
B &/. &/ λ +/ 6 9 f(λ) = h/π(h2 + λ2)# −∞ <
λ <∞,  0/ 7$ W (u) = exp(−h |u|).
n& 77&. ρk,1 =
∞∫
−∞
Fk,1(u)W (u)du#

Fk,1(u) =
=
1
2π
∞∫
−∞
sin[α(λ − kπ/α)]
α(λ − kπ/α) e
−juλdλ =
{
(1/2α) exp{−j(kπ/α)u}, |u| ≤ α,
0, |u| > α.
(3.4) ρk,1 =
2h
α(h2 + (kπ/α)2)
(1− (−1)ke−hα).
&/2 1 &. 22/ 1. +$  0 +8
- 2/ 2 !< <"# +2 .2
∂x1/∂t = ∂x2/∂t = 0
 /&(2 &2 x1(0, r) = x2(0, r) = λ 9 0  28
  x1(t, r) = x2(t, r) = λl ++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λ1 = k1π/α1, λ2 = k2π/α2, . . . , λ6 = k6π/α6, r = k7π/α7,
−Ni ≤ ki ≤ Ni, i = 1, 7.
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